Searching PAJ 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 



(1 l)Publication number : 2002-098198 
(43)Date of publication of application : 05.04.2002 



(51)Int.CI. 




F16H 1/16 






B62D 5/04 








P16H 55/24 




i 

(21) Application number 


2000-284878 


(71) Applicant 


KOYO SEIKO CO LTD 


(22)Date of filing : 


20.09.2000 


(72)Inventor : 


IMAGAKI SUSUMU 



(54) STRUCTURE OF GEAR AND ELECTRIC POWER STEERING 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a structure of a gear 
capable of maintaining proper gear engagement even when 
plastic gears are heat deformed. 

SOLUTION: At least one of a first shaft 50 and a second shaft 
3 is held by a housing 21 via a spacer 64 of plastic with a 
larger thermal expansion coefficient than that of the housing 
21. At least one of a first gear 9 formed on the outer periphery 
of the first shaft 50 and a second gear 10 formed on the outer 
periphery of a second shaft 3 and engages with the first gear 9 
is of plastic with the larger thermal expansion coefficient than 
that of the housing 21 . The first shaft 50 held by the housing 
21 via the space 6 is forced by the elastic force to the spacer 
64 and displaces in the axial direction to the housing 21 by the 
heat deformation of the spacer 64. The displacement direction 
of the shaft 50 coming from the heat deformation of the spacer 
64 is predetermined so as to be the direction to reduce the back 
lash transformation among the teeth of the both gears 9 and 10 
coming from the heat deformation of the plastic gear 10. 




;67 66 6^ 



LEGAL STATUS 

[Date of request for examination] 08.07.2003 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application 
converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 



http ://www 1 9.ipdl.jpo.go.jp/PA 1 /result/detaiVmain/wAAA_8aizxD A4 1 4098 1 98P 1 .htm 1 0/1 4/2003 



Searching PAJ Page 2 of 2 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



http ://www 1 9.ipdl.jpo.go.jp/PAl /result/detail/main/wAAA_8aizxD A4 1 4098 1 98P 1 .htm 



10/14/2003 



f 



(19) B*SWfW (JP) 



oo ^ ffl 4# ft ^ $8 (a) 



(ii)»fftas^ras^ 
#^2002 -98198 
(P2002 -98198A) 
(43) B ¥J£14*P 4 5 B (2002. 4. 5) 



(51)IntCl.' 

F16H 1/16 

B 6 2 D 5/04 

F 1 6 H 55/24 



F I 

F16H 1/16 

B 6 2 D 5/04 

F 1 6 H 55/24 



Z 3D033 
3 J 00 9 
3 J 030 



*2«3fc at#JR0>S3 OL C£ 7 H) 



(2i)aiii## 


»H2000-284878( P2000 -284878) 


(71)tHB3A 000001247 








(22)ffiHB 


¥jfcl2*p 9 £ 20 B (2000. 9. 20) 








(72)«K# ^fi it 






*Rtff*Rr1f* *Km»«=Ta 5 # 8 ^ 












(74)f$SA 100095429 






#a± «* as 






F^-A(##) 3D033 CA04 CA16 CA28 






3J009 DA05 DA06 EA06 EA19 EA32 






EB06 EB23 EB24 EC06 FA08 






FA14 






3J030 AB04 AB08 AC02 BA03 



(54) *wm*xtmmnv'-x77v>ifwm. 



(57) mm 

fc<fc*-*tt. /\-5S?>y21*y 

&ftJttttlttrfl0!> X 9-64 $ fl- L X* \ t> i? > ?21 lc J: 

ys^*tts» sm vt? h5ooM-rai-s:itt>*x-i)mi 
it, /no v>^2i<fc y tj»«5fi«»<o*#JS^ja«»s&*r 

SiSti-CtN-5. ^-OTX^— 9-64^^-L-C/\0^>-y21 
ICJ:y3EJf*tlfcmi *>^^ h50li. X^- ^64f=jS]AN 

astasai-K x*— y-640>i»£HjM-<fc y/\^e;>^2i 

l-»L-Cg^(S]lri3LN-C^(4-r-5, XX— y-64<0!»^» 
lOOTSfcSffJl:: J: -SiSB^f-V 9 . 1OO>ffi<0F B , 10>/\'-v9 3 'V > 




63 7J 



(2) 



&m 2002-981 98 



[If*3gl] ft1v^37h<t. I2v^7h^ iasiz-v 
^ h^tl)/^v>^, *(Dft1 ha>*Wi 
i:Rlt6*i4*l^i:, *<D»2 vV7 hCDttHdiS 

*0)/\^y>y«fey ti 

— s-*^Lr/\^^>yi=*yx»**ifc^7 hie. 
&*u -tox^— y-*^LTM-iri;>yrrcfey3E»*tt 

fc5/*7hf** -tax*— 9-flO»*»l=J:y/\'>S?>y 

i»?t* *<Dftl v-v^ hlcx^— +Hc|S]j&n5SS*i£ 
f*JB*-t**S«MM*£. f^H hflmjBWftlt 
6*t*»1^t. -tO/x^^vyicJiySftStiSfc 

2***««I*U ^fl)S2^li, ^(D/N^v>^cfcy 
*(D/\^5?>y*ytp»*»«»a)**«:«*» 

■«K£**u *o>x-<-*©»«»f=*yiii ->^7 
— *ir«feyK»**i**i hcoste^. *cDfti 

[!*#J13] *<&ft 1 hi*. *0>*\W^?\zVi 

yf*(t^*ifc«rlB«»T^^iX— 4r|r»LT-fiB«lc 

•y-ZftLxstftzti. fox^-^ftwccty, ft 
fc ixt mitt z> & <d t s ttr 4IS#js 2 {ztzmon 

[000 1] 

£jHft»7**iX— *(DE«££Xt-7'J h 



[0 0 0 2] 

[ft*<7)ftffi] f 1v^7hi, f2yt^ht, 

JSKRltbftSft 1 fO)l2 v*? h(D^jair 

Kit & *t * i: #!::» 1 5 ft 2 fc 

^zlX-*<^ *0>7**a.x— »|CJ:yDlEni$tL 
J3 1>T I*. 1EB*1b £ H»-fbA<^M S*i4 c £: 

Tl>4o 
[0 0 0 3] 

ffl^^t^^ft^H^/^^^v^v/i^b-r-So 
<Dfctf>. iH^<DR»&ii(l^*^*ft«FTf*«i:<«j:y. 

[0 0 0 4] *£Hf* % ±EHB**WW«ci:©-e# 
[0 0 0 5] 

[bb*«3M-**:*>0>*r] *^0^(©^-v«i«(i. ft 

1 VV7 h<h. ft2^>-V^ bt. rlv-V? h££}f-f £ 
mOv>^, *0)ft1 vt7 hO)HHl3Rftt)tl4ft 
1^-Vt, -tO)*2->v7 h<DnJBI=Klt6*i4t*lc 

ft 1 ^Km^omz^t^mx. m**<DWj> 
tt<ttp-*i*. fO)/\Ov>^y tKBHflfctta* 

^ttfifiMIMtBtSti. ivt7 h(D*(Z)'J>fc:< fct 

-*r*, *o>/\^i;>yj:yt»»»«aa)**<j:** 
«M»«iia)x^-it*^LriKriB/\'>^>yiw < ky3E» 
**u *a>x^— *t^Lr/\^i»^icj:yx}#sH 

fr>V7 hd. *0>XK— *IC«|]^a5l**#ffl*-fr4 
PHt»*r*<IHt&*i. WX^-t^Lt/^^>^ 

i=«feya[»**tfc5/^^ hf*. fox^- >ta>KK»(= 
«fcy/\-5^>yic»Lrss«iizj3^T*ttwttfc* 



(3) 



&Wi2. 002-981 98 



[0 0 0 6] ^fSMOmU/^-X^T'J^ygSI*. 
©11 vt7 Hex*— y-ir[S]*x5?i*S^ffi$-t±-5?* 

itgp*t«k. iron ->-v^ Kart-nic&it^-smi * 
*i. -tro**— y-<Dj»SE^i=«fcysi ->+7 ka</\^v 

— 9"<OJ»^l-<*:-5mi KD£&7j|S]I4. striem 

2 XVOfHtfEmz* ZffiX-VomofflcO'tv 1 =7 v vSE 

[0007] ^Bjomii/^r?— xt-t'J >f*ai=fc 
Rr«l=HlS**u teiSffli-fct^-cmriBx^— y-^^L-c 

1 VY7 h£gyj|6]lc^a£t!"C&. mUlT^^a-X— 
[0 0 0 8] 

[*W©SIJfi<D»ffi] HI. H2l=^-r«l|j/<'7-XT L 
7'J >7=£M1 14. 7f7U >y^Y-;U2OT«|feicJ: 
yS6±-r-5««HJU-f Xf7 l J^->1'7h (SS2 
•>t7H 3(=*y e-^->4lrg^-r^ci:T*. -€-(0 

s^L-c»ii6i=ea-i-*c:fettft**fts-tt*. 

[0 0 0 9] f©Xf7';>yyY7(-3l:,):yei* 

SB»S*i-Sffii!>i'A'7 h (S1VV7H 5 orotic 
-OWirBHtfeftfeAHH^^-A (ft 1 9ir. 



3<D*1-J§lciS:(ti=*tf::'7*— Art-f— (12^) 1 

0 -to*— * 8(4. WWJV^ 
7 h 3 -Sm^I/^ 1 lcHJE2F*iTI^-5. •€■ 
©t-J 8£>H)$e£0:*- — Agfcckl/'?^-— A*-f — ;u 

1 0^LtXf7'J >7*vt7 h3frP>^ii6lcf£jI 

[0 0 10] -5-<0-7^— A*-f — ;H 0(4X-r7"J >^ 
•>t7h3i:*II*7-l 1 StfLTHfrHlE-r** 
5 £*ITL>.&. f©/\-7y>y2 1li7^5 

**iTl**. A*-f—JH 0 

I4. «*.(4*PA (tKUTSK) 6. PA6 6. P A 4 
6, P A 1 1 , PA12, PPA WJ /<7/<>B) . 
PA6T, PA6 ■ 6T*(D-*--f P>m^ja«8i«S«i: 

4x-clx-5o chic^ y . -f-ro^i— A-t-f-;n o*<Si 

S^-T-5ci:T"7^— A*-< — JV1 0<DmtO*—lx9 

9? visit**— iH OA<J»^3i-r-5CtT-/h 

[0 0 1 1] f(DXf7 'J >-yv-V7 h 3 (4. X-rTU 
,IU2l=illi**l*»1 SB#3 a t, 
»»3 al=e>2 2l=J:yiil»S*l4«ttfl!>*2»»3 
bi. zroft2SB#3 bWSl:7"-r>i 2 5 S^Lt 
«»EH£RniBI=*«>#*3 £;K-5ffi#a>ft 3 gfltt 3 c t (= 
#&JS*tTl^-I>o #95»3a. 3 b. 3 c <Z>4"'0l=j»O 
"CI — ->a 2 3A<lf A34x-CL*-5o ffflh-ya 

>/<— 2 3 <B-4SSf4ft 1 95^3 a tm2&ft3 b klZffi 

iae>2 2icj: y&fg^n. fl&asi4br>2 4(=*y»3 

»#3 cl=iM»a*U froS2a»3btS3S|i»3c 
t atMC h JU* (ctE ct WttMI=ffi»HIEWflB^ **IT 

^■5o *OTft2gp#3 bi4. -e<D/\^s?>^2 1 cea 

$HfcX^7"J >y37A30l:J:^7Vi3 1 £ft 
LXlZftZtlZo ^(DH3SB»3 c(4. A7y>7*2 1 

i=*y<**2 6. 2 7^5>Lxs:^*ti-^ <> ^-rom3ai 

»3 c(D<1-Jl(=-hie'7^-— At^I'— ;H 0A<±.|E*7 — 

i i *5>Lrtsi+f>4xrt,^„ 

[001 2] -?-<d hJu^-t»>-y-7(4. x^fTU >y->-v 

7 h30>m2S|5»3 blC@^**l,*fiSt±«i!!<7)mi flltll 
'J>^3 6t. ff3ff#3cl=H££tl«W£tt«aff 
2ttUSU>y3 7t, HttUU V-^S 6. 3 7(D*HS1FbT 
*a5ttaSa'f;U3 3t*St4. KltttU'J>^36 
©4g®(r^73(S)(-;tto-CiS(tt,*t^1SSta)®3 6 a t. 
m2«iU'J >^3 7OTJSB(-^73rS|l-;fto-ClS(tf.tt-5 
«i»<7>ffi3 7 a irroaiS]®«*<. 12M3 b <tS3gf5 
»3 oflD»«h;U^(=Jttfc9Wt»ftffi»iaiEI=JCCT 

S^kL. ^•OT^1b(c*f)£U-C«iai3'r;i,3 3(DS6±«a^ 



(4) 



ftM 2002-98198 



3 3ota*rc«-^#«Meh;u^$tta-c#« 0 ccdhu 

O -tr 7 l*4Maia>«|fifca> 4 (7) £ ffl £ C £ *><T*£ £ o 
^-*8j&<K»S*u C©*— *8i::J:yKBaF*i*K 

[0 0 1 3] H^lr^-T^lc. *0>Ki!j v^? h 5 0 
<D-mts =E-Z 8<D&j3i&t-i*<D&&8l&7 1 |Zit 

^i^l:, tL/-va>7 1a, 5 0aA«***l, f 
Mb- V3 >7 1 a. 5 0 a LTiEUjV-V ? h 5 

oi*;i$ssw7 i icHtTiaewift(c«»**3**ir^ 

5 o 

[0 0 14] ±EBIv^7 h5 OI*/v*5/>y2 1 IZ 

AIM A<* 2 $e*< y ttS 6 3 tX^-t 6 4 £ £ ^ L X 

[0 0 15] »2*E#yttS6 2. 63d:I 

ti/-V7H5 0lt /\^i?>«f2 1fZ»***LfcBMS/ 
^7 KiBMTLe 5 p^(ciBS$tii> 0 *a>K»r>* ? hffi 
M?L6 5CD-4S<|iJrt^(±. mitE*<yttS6 24>*&£ 
B8*LL^I*3ga)RlZ»5«^®6 5 a £**LTl**. * 
(7)#£®6 5 a(C*l|E^y«*6 2 35<««)^t>*tir 

[001 6] m3fr^r^5ic H ^(d^sjv-^^ hiBM 

• LL^IBHI*l3t^fcEtMcTfraa:-»a)*-f KB 6 5 
b. 65c^ S2tK^y«lS6 3<D^gcfcy 
HHSfel^fc— *T0)X ffi6 5 d, 65e<!:St 

-T^o *0>K»v'*:7 hISMfl.6 5CDf&SffliJlciBM$H 
**2|£*<y«l»6 31*. *0)*r-f Kffi6 5 b % 65 c 

K ♦;//<— @6 5 d. 6 5 efCckyja*l*tt 
£o *0)K2|K36<yii*6 3a)*ttlCj:y. KMv*? 

K5 of*a*ifiiicte^r«tt-r4o foe»*>v7h5 

[0 0 17] ±B**— 1*6 4£»Ar*fctf>O)0a»6 
5 f W*\W>#2 1 (ZJMKdJvClt«. -£(7>[H]gfi6 5 
f it. h5 0 cfcy A*-f— ;n 01? 

yicEHSH. -^X ffi6 5 dlrfctvcBP 

u «t(DHP36^&nai-r*x^— y-6 4(*. £2tert<y 

tt£ 6 3 51116 4 f ' ^t^)o t 

fc. *(D[HJgP6 5 f lzmc&&?\zBf$.Z*ltzMtoCll 

Stu *a>BIMai:6 6icp h6 73&<fei:^ 

S*lTl**o tt^OX h?/<— B6 5 elC&lvcflQ?' 
5t«]aJ6 5 g A</\^v>y2 1 !C»fiK*tl. ^(X)IHia56 



<7)/\**7 1 l±SBBl*>^^ h5 0 rz* 2 «k*< "J HS 6 3$ 
iHtX^- 9-6 4fr|fi]^-55S**ftffl*t!r4o ±Gfl 
S&teC6 6<D/\^v>^2 1 'N<Dtei:ik*«£*fcS 
X^— +I-6 4 S|gi!l->-V^ h 5 0(D^I^^S]lC^Dl^T 

[0 0 18] ^(T)**—' 9-6 4(i. ±IE/\^v>y2 1 

«fcy4i»»»«*<D*#a$rt«»*tB^*tt. mi* 

h5 0(4K2|g3b<yiH»6 3 t*ir/\^y>^2 1 

*u ^COIEiJjv^^ h 5 OCD-4S^ia(cfclf5±te-trU 
— *>3>5 0att*ffirc»5ti<Dt**l. 5MSffl*r7 1 
<7)-trU— >3>7 1 a(c»LTfi»«MW1IBfc*Jh,Tl* 
£ 0 CtLlrJ:y % ^<7>IS»JV^^ h5 0li/\^v>^2 

1 izmvm+ztitz*-* 8fr»LT-4iBfflijicfc^rffi 
MWtticii»s$tt % tttt«izfcivc±cx'<-*6 4* 

^jf^ir j; y m 2 Iea< y »a e 3 a<s*isi k gsa-r £ <t . 

mbis*? h 5 0(*/\^v>^2 1 fcjtf LT»«rf 5C 

*H53&<y»4»6 2 0)l*3tfta)|*]nS6 2 af£dhffi®<t£ 
*U KBis*? h 5 QO/\Ois><72 1 IC^-r^SiSO) 

B»ir«t2KA<yii»6 3lc»Lrt«M=tt»»Br« 

*(D«»»»*(*fli^-c**fc*)/\'5y>y2 1 1= 
[0019] f(DX^- 9-6 4<Z)!!ft3E^lCcfc*ESi*>-v 

Z7 h5 0(D^<i^fS][i. ^7^-— A*-r— ;H 0(7)^ff^ 
l^ck-S^*-— A9C0®ctO^-— A^-r— ;H 0(D««t(7) 

CDX^—if 6 4 CO^^ft^lz^ y ^-(D/ <7 3 v S/JEftS 
*T^;H-rctA<-e#*cfc5rc. x^c— S-6 4(DBB»« 

[0 0 2 0] ±E^S/Slrcfcn^. X^-f 6 4^ti 
TtW— ;H 0<Dffi<l:0^-— A9CD*<hCDFBl(7)/<^^^^ 
LM4«:<rcA:3&<-e#*. ^ttlzj^y. «a«B4tH^ 

"9-6 4(D^^IZj:5ig|6vA'^ h5 00)^<ili. ^E— 



(5) 



ftffi 2002-98198 



h 5 o zm&zitx *,=E— 9 s y nmizmmx-^ 

[002 1] **Mtt±E*Jfi^fflfzH«* *USI\, CD 

* 1 *»«0)*V«« 1 0 0(4. 11 ? HOI 
<t. Sg2 yt7 h 1 O 2 <t. M*>*7 h 1 O 1 , 102 
£M£12 1 % 1 2 2. 1 2 3, 1 2 4^Lt$}$t 
1 O 3 <h. v^7h10 1 <0ftJR 

C:H(t&*l4>I1 ^1 04t, f©S2vf7 h 1 0 
2 0)n«IC»lt&tt*i:*lcmi ^-vi 0 4fZDg^a 
S2^1 0 5 £ -tO)»1 *-V1 0 4(i/\^ 

$ti-ci>^o *-a>mi k i o 1 ornmt. 

>y 1 o 3 cfc y «.»K»fll«ka)A*«:«AttBtrH(OX 

^107a, 1 07b^LtA^y>yi 03C 
J:U3d$£tU ft^^— 9-1 0 7 a. 107b|CfS]^3 
(3$ttS0#) 108a. 108b^b 
Sit. 9-1 O 7 a. 1 O 7 b(D^3E^IZ^y/\ 

OvXfi 0 3i=»Lr«35BirfiL^r*ttprttfc**i 

Tl^4o fc-X'*— tM O 7 a, 1 0 7 b (Dj»3E^lZ J: 4 
I1vt7M01 <7)^{i^fS]f*. »1 ^1 0 4CB8& 
ttCctW^IOA. 1 O 5<Dffi(DH(D/<^^^^ 
*>*fc*te*r**ffifc**lTl**. */<*10 8a % 
1 0 8 bO&jlte'^zsXfl O 3^0)41^1 0 9 a. 

1 09 botoc&ft&<Dm.mz&vmto^mt2tix^ 
[0022] b 5 (c^-rm 2 mmo^mm 1 oo- 

1 o 3 «k y t»KK»fliRa)A»«:«Attntraij: 2 
*iri^o *<Dmi *s*7 h 1 o 1 f£i*-e#<S 
2i/^7h102 * *rt»»*f 8a>x^-* 1 0 7 

a' . 107b' 03|Cj:y3E}# 
S*U 9-1 0 7 a' . 10 7b' \Zfafro&tl 

0)ftffl*/<* <9Mttt*t) 108a' . 108b' A>£ 
Sit. 9" 10 7a' % 107b' <Df&$tm~& 

y/\^v>y 1 O 3|c*fLTS*lRlfcfc^T*ttprffii: 



£*lTl*& 0 1 0 7a' . 10 7b' 0)j»3C 

»lC<fc4»2S/^7 h 1 O 2(D^fi^(S)l4. S2^1 

0 5<Dj»*»|Ccfc485Mf-V1 O 4. 1 O 5<Dm<Dffi(D/< 

[0 0 2 3] 

[B2] B1 <D I I - I I*gl?r®B 

[13] i20i i i - i i i mm&m 

[i4] **no)«iKtfMi=««^wia)«iAKn 

B 

[15] *«na>ff 2*^fl(cfll«^-V«ff|a)«IAKK 
B 

3 Xf7'J>^7h 
9 

1 O ^4— A7fx-r-;U (8 2^) 

2 1 

50 eisvY^h aiy^7h) 

6 4 X^— it 

7 1 /<* (SM4SM*) 
10 1 Slv^7h 
10 2 S2v^7h 

1 O 3 J\Oi>^f 
10 4 

10 5 12^-V 

107a. 107b. 107a' . 107b' X'*— 
108a. 108b. 108a' . 108b' /<* 



(6) 



$#1182 0 0 2-9 8 1 9 8 




(7) 



ftffl 2002-98 1 98 



[B4] 




z z z 



100 



101 



-104 



o/1 



— 10S 
102 -L- 

z z z z — z: 



109b 
108b 

-122 
•107b 



-124 




V 




4' 



i , 




I; 




